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SOLUTION: A near infrared heater 5 having a radiation peak in a wavelength 
band of 1.5 μm or less and a far infrared heater 4a having a radiation peak 
in a wavelength band of 1 .5 μm or above are provided above a toasting net 
while a far infrared heater 6 having a radiation peak in a wavelength band 
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conducted simultaneously. When an article 16 to be cooked is mounted on the 
toasting net 7 and the heaters 4, 5, 6 are conducted, near infrared rays 
permeates the article 16 to raise the inner temperature thereof quickly and far 
infrared rays toasts the surface of the article 16 quickly. 
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* NOTICES* 

JPO and INPIT are not responsible for any f ^1) J* ' 3*^^^ 

damages caused by the use of this translation. v__L^ *S * 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toaster oven used at ordinary homes. 
[0002] 

[Description of the Prior Art] Conventionally, this kind of toaster oven had become structure like 
drawing 3 as shown in JP,4-36943,U. 

[0003] That is, the suspension of the vertical heaters 43 and 44 which emit far infrared rays is carried out 
to the side attachment wall of the inner case 42 which forms the cooking warehouse 41 in the interior of 
the outside case 40, a cooking grid 45 is formed among the vertical heaters 43 and 44 of a parenthesis, 
the door 46 which opens and closes before [ the inner case 42 ] side opening is formed, and the control 
section 47 which controls the energization to the vertical heaters 43 and 44 in door 46 lower part further 
is attached. Moreover, on the cooking grid 45, the cooking objects 48, such as bread which carries out 
cooking, are laid. 
[0004] 

[Problem(s) to be Solved by the Invention] however, the bread with which the cooking object was 
frozen since cooking objects, such as bread, were heated with such a configuration only at the vertical 
heater which emits far infrared rays — since far infrared rays reached the outside surface of food and 
were heated when like, it had the fault that an outside surface would burn by the time the interior of food 
gets warm. 

[0005] Moreover, in order to solve the above troubles, when it was going to heat frozen foods etc. only 
at the far-infrared heater, the far-infrared heater was energized to the intermission, and time amount was 
required in order to cook preventing that only a front face burns. Moreover, the far-infrared heater used 
for the usual toaster oven took time amount for exotherm to burn, and if time amount was required and 
spread until it got warm, cooking time amount was also long. Moreover, since the energization to the 
vertical heaters 43 and 44 was not easily resumed even if a temperature fall is also slow, and the standup 
of a heater is late and the temperature of the inner case 40 falls only at a far-infrared heater, since a duty 
factor was not able to be raised to the vertical heaters 43 and 44, heating of food took time amount too 
much, and there was a fault to which it becomes inadequate to leave a burn spot on a food front face. 
[0006] Moreover, as for the near infrared ray heater, the energization KONTO roll of a heater had 
usually taken cost highly to the rush current with about 10 times of a heater. 

[0007] Moreover, the both ends in a warehouse had the fault of being hard to get warm from a center, 
also about the temperature of an inside. 

[0008] This invention aims at solving such a conventional trouble. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention this 
invention While having the inner case which is covered with an outside case, arranges a cooking grid 
inside, and forms a cooking warehouse, and the door which open and close front opening of this inner 
case The near infrared ray heater at which wavelength has a radiation peak in the upper part of said 
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cooking grid in a band 1 .5 micrometers or less, The far-infrared heater which has a radiation peak is 
formed in the band where wavelength exceeds 1.5 micrometers, the far- infrared heater which has a 
radiation peak is formed in the band which exceeds 1 .5 micrometers in the lower part of said gridiron, 
and it considers as the toaster oven which has the control means which energizes these heaters to 
coincidence. 

[0010] While having the door which opens and closes front opening of the inner case which is covered 
with an outside case, arranges a cooking grid inside, and forms a cooking warehouse, and this inner case 
according to the above-mentioned configuration The near infrared ray heater at which wavelength has a 
radiation peak in a band 1.5 micrometers or less, and the far-infrared heater which has a radiation peak 
in the band where wavelength exceeds 1 .5 micrometers are formed in the upper part of said cooking 
grid. There are few relays which control these heaters in order to form the far-infrared heater which has 
a radiation peak in the band which exceeds 1 .5 micrometers in the lower part of said gridiron and to 
energize these heaters to coincidence, and it ends, and heating can do the interior of a cooking object 
with **** wavelength. Cooking becomes possible early by burning the front face of a cooking object 
with far infrared wavelength. 
[0011] 

[Embodiment of the Invention] While invention according to claim 1 is equipped with the inner case 
which is covered with an outside case, arranges a cooking grid inside, and forms a cooking warehouse, 
and the door which open and close front opening of this inner case The near infrared ray heater at which 
wavelength has a radiation peak in the upper part of said cooking grid in a band 1 .5 micrometers or less, 
The far-infrared heater which has a radiation peak is formed in the band where wavelength exceeds 1.5 
micrometers, the far- infrared heater which has a radiation peak is formed in the band which exceeds 1 .5 
micrometers in the lower part of said gridiron, and it considers as the toaster oven which has the control 
means which energizes these heaters to coincidence. While having the door which opens and closes 
front opening of the inner case which is covered with an outside case, arranges a cooking grid inside, 
and forms a cooking warehouse, and this inner case according to the above-mentioned configuration The 
near infrared ray heater at which wavelength has a radiation peak in a band 1.5 micrometers or less, and 
the far-infrared heater which has a radiation peak in the band where wavelength exceeds 1 .5 
micrometers are formed in the upper part of said cooking grid. In order to form the far-infrared heater 
which has a radiation peak in the band which exceeds 1.5 micrometers in the lower part of said gridiron 
and to energize these heaters to coincidence, There are few relays which control these heaters, and it 
ends, and heating can do the interior of a cooking object with **** wavelength, the front face of a 
cooking object is burned with far infrared wavelength, and cooking becomes possible early by ******. 
[0012] Invention according to claim 2 forms the far-infrared heater which has a radiation peak in the 
upper part of a cooking grid in the band where the near infrared ray heater at which wavelength has a 
radiation peak in a band 1 .5 micrometers or less, and wavelength exceed 1 .5 micrometers, forms the far- 
infrared heater which has a radiation peak in the band which exceeds 1.5 micrometers in the lower part 
of said gridiron, and is taken as the toaster oven which has the control means which energizes these 
heaters according to an individual. By this configuration, power consumption of each heating element of 
a near infrared ray heater and a far-infrared heater can be enlarged, and cooking time amount can be 
shortened. Moreover, the combination of a heater becomes possible according to a cooking menu. 
[0013] Moreover, invention according to claim 3 forms the near infrared ray heater at which wavelength 
has a radiation peak in a band 1.5 micrometers or less, and one set of far-infrared heaters which have a 
radiation peak in the band where wavelength exceeds 1.5 micrometers at gridiron a top and the bottom, 
respectively, and makes these heaters individual or the toaster oven which has the control means which 
carries out coincidence energization while it is equipped with the door which is covered with an outside 
case, and opens and closes front opening of this inner case inside. By this configuration, it can cook on 
the wavelength of a near infrared ray and far infrared rays also from the front face and rear face of a 
cooking object, heat permeates the inside of a cooking object further, and cooking time amount is made 
early. 

[0014] Moreover, while invention according to claim 4 is equipped with the door which opens and 
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closes the inner case which is covered with an outside case, arranges a cooking grid inside, and forms a 
cooking warehouse, and opening of this front face of an inner case The far-infrared heater which has a 
radiation peak in the band where wavelength exceeds 1.5 micrometers in the upper part of said cooking 
grid is formed in two up both ends in a warehouse. While wavelength forms the near infrared ray heater 
which has a radiation peak in a band 1.5 micrometers or less between said both far-infrared heaters The 
far-infrared heater which has a radiation peak is formed in the band which exceeds 1.5 micrometers in 
the lower part of said gridiron, and it considers as the toaster oven which has the control means which 
energizes these heaters according to an individual. While the interior is especially gone up and done in 
heating from the upper part to a cooking object by this configuration, it can brown quickly. 
[0015] Moreover, invention according to claim 5 is [ center section / of the heater wires of a near 
infrared ray heater and a far-infrared heater ] coarse in line spacing, and sticks and constitutes both ends. 
By the above-mentioned configuration, heat goes to the whole surface in a warehouse, and heating can 
equalize a rear spring supporter. 
[0016] 

[Example] (Example 1) The 1st example of this invention is explained hereafter, referring to a drawing. 
In drawin g 1 - drawing 5 , 1 is the outside case in which the front-face side carried out opening, and 3 is 
an inner case which forms the cooking warehouse 2. 4 is the upper heater by which suspension was 
carried out to the up side attachment wall of the inner case 3, it is what equipped with exo therm heat- 
resistant electric insulation tubing which consists of a quartz e tc., and wavelength is set to far-infrared 
heater 4a which has a radiation peak in the band where wavelength exceeds 1.5 micrometers from the 
near infrared ray heater 5 which enclosed the heating element of a tungsten with the quartz tubf which 
has a radiation peak in a band 1 .5 micrometers or less by gas, such as argon gas, and argon gas, halogen 
gas. That is, the upper heater 4 has formed far-infrared 4a and the near infrared ray heater 5. 
[0017] The power consumption of these heaters constitutes far-infrared heater 4a and the near infrared 
ray heater 5 from about 400 W. 6 is the bottom heater by which suspension was carried out to the lower 
side attachment wall of the inner case 3. Power consumption of a bottom heater is taken as about 500W. 
[0018] 7 is the cooking grid formed free [ the slide to order ] between the upper heater 4 and the bottom 
heater 6 at the inner case 3, and 8 is a door which opens and closes before [ the inner case 3 ] side 
opening, and is attached in the body free [ rotation ] centering on the shaft of the lower part of a door 8. 
Closing motion of a door 8 is interlocked with and a cooking grid 7 is slid forward and backward. 9 is 
the dark room prepared in the method of the right of the door 8 of the front face of the outside case 1 , 
and the control units 1 1, such as 1 If of electric power switch 1 la, auto toast carbon button 1 lb, 
automatic cooking carbon button 1 lc, and timer set knob 1 ld.LEDl le. display lamps etc., are formed in 
dark room 9. 

[0019] Moreover, the control board 13 which controls the relay 10 which drives the upper heaters 4 and 
5 and the bottom heater 6 is formed in the space 12 constituted with dark room 9, the inner case 3, and 
the outside case 1. 14 is the sensible-heat plate with which the cooking grid 6 was formed caudad, and 
the end penetrated the inner case 3 and it has projected it in the space of the inner case 3 and the outside 
case 1 . Moreover, this inner case 3 is penetrated and the thermo sensor 1 5 is attached in the space of the 
inner case 3 and the outside case 1 at projection sensible-heat plate 14 part. 16 is the cooking object laid 
on the cooking grid 6. 

[0020] If the cooking object 16 is laid on a cooking grid 7 and it energizes according to this example at 
the far-infrared heater 4 of an upper heater, the near infrared ray heater 5, and the far-infrared heater 6 of 
the lower p art of a gridiron 7 as mentioned above, as the cooking object of a cooking grid 7 is shown in 
drawing 2 J P.O micrometersjwill be em itted [ the wavelength of the near infrared ray heater 5 ] for the 
wavelength of ^out 1.2 micrometersj and far-infrared heater 4a to the cooking object 16. The 
wavelength of a nidi 1 infixed ray can permeate to the interior of the cooking object 16, and the internal 
temperature of the cooking object 16 can be raised quickly, and the wavelength of far infrared rays can 
burn the front face of the cooking object 16 quickly. These heaters are controlled by the control means 
13 of the control circuit which has the change means of a microcomputer etc. and a heater. A circuit 
diagram is shown in drawing 3 . 
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[0021] Moreover, since transparency speed of heat cannot become brown it easily early since the near 
infrared ray heater 5 is using the heater which is a tungsten filament and carried out gas charging, and 
the quartz tube of transparence, and it can warm the inner case 2 quickly, it can carry out cooking speed 
early. 

[0022] Furthermore, since the near infrared ray heater 5 is quickly cooled compared with far-infrared 
heater 4a, it is cooled quickly and the precision of a temperature control can also raise the inside of a 
warehouse. 

[0023] moreover - although a near infrared ray heater has the rush current as high as 10 times compared 
with a far infrared heater, it is necessary to control a heater only at a near infrared ray heater and relay 
10 is needed for one each heater — this invention -- drawing 2 — it is considering as wiring [ like ]. 
[0024] That is, since one relay 1 0 constitutes at the near infrared ray heater 5 from one of the far- 
infrared heater 6 of a piece, far-infrared heater 4a of an upper heater, and a bottom heater, cost can also 
be made cheap. 

[0025] (Example 2) The 2nd example of this invention is explained, referring to a drawing. While 
having the door 8 which opens and closes front opening of the inner case 3 which is covered with the 
outside case 1, arranges a cooking grid 7 inside, and forms the cooking warehouse 2, and this inner case 
3 Near infrared ray heater 4a to which wavelength has a radiation peak in the upper part of said cooking 
grid 7 in a band 1.5 micrometers or less, It is the configuration which formed the far-infrared heater 5 
which has a radiation peak in the band where wavelength exceeds 1 .5 micrometers, formed the far- 
infrared heater 6 which has a radiation peak in the band which exceeds 1 .5 micrometers in the lower part 
of said gridiron 7, and enabled energization of these heaters according to the individual by the control 
means 13. A circuit diagram is shown in drawing 4 . 

[0026] For example, if far-infrared heater 4a and the near infrared ray heater 5 are constituted for the 
upper heater from 650W according to the individual when it is individual energization, although it will 
become an upper heater with 550W about a bottom heater as 650W, if the total power consumption of 
the toaster oven of this invention sets to 1200W, a near infrared ray heater and far-infrared heater can 
also raise the power consumption of a heater, the result near infrared ray heater 5 and far infrared line 
heater 4a can also raise heat capacity, and cooking of them is early possible. 
[0027] (Example 3) The 3rd example of this invention is explained, referring to drawing 5 . While 
having the door 8 which is covered with the outside case 1, and opens and closes this front-face opening 
of inner case 3 inside The near infrared ray heater 5 at which wavelength has a radiation peak in the 
upper part of said gridiron 7 in a band 1 .5 micrometers or less, Far- infrared heater 4a which has a 
radiation peak is prepared in the band where wavelength exceeds 1.5 micrometers. Far-infrared heater 6a 
and near infrared ray heater 6b are prepared also in said gridiron 7 lower part. Since the near infrared ray 
heaters 5 and 6b and the far-infrared heaters 4a and 6a are arranged up and down with the configuration 
which has the control means 1 3 which enabled [ individually or ] coincidence energization of these 
heaters, cooking is efficiently made from the upper and lower sides. 

[0028] (Example 4) The 4th example of this invention is explained, referring to drawin g 6 . While 
having the door 8 which opens and closes the inner case 3 which is covered with the outside case 1, 
arranges a cooking grid 6 inside, and forms the cooking warehouse 2, and this front-face opening of 
inner case 3 Prepare two pieces in the both ends in a warehouse, and far-infrared heater 4a which has a 
radiation peak in the band where wavelength exceeds 1 .5 micrometers in the upper part of said cooking 
grid 7 between both the far-infrared heaters that are the abbreviation center sections of said far-infrared 
heater 4a Wavelength forms the near infrared ray heater 5 which has a radiation peak in a band 1 .5 
micrometers or less. With the configuration which forms the far-infrared heater 6 which has a radiation 
peak in the band which exceeds 1 .5 micrometers in the lower part of said gridiron 7, and enabled it to 
energize these heaters according to an individual Since the line temperature of heater wires becomes 
high and endurance is lost, it makes to make it four al far- infrared heater quantity watt into two pieces, 
and it carries out high watt. 

[0029] For example, as one, far-infrared heater 4a of an upper heater is what was constituted from two to 
be a limitation and raise capacity further and can constitute 650W from 1300W for about 650 W to 
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secure endurance. Moreover, if far-infrared heater 4a is arranged on both the sides in a warehouse and 
the near infrared ray heater 5 is formed in the center, it can be alike, and the baking nonuniformity of the 
cooking object 16 can be stopped more. 

[0030] (Example 5) It explains, referring to drawing 7 -8 about the 5th example of this invention, 
exotherm 5a of the near infrared ray heater 5 and the far-infrared heater 6 — drawing 7 - like — the Maki 
pitch — . a center section - oh, by having made ** and both ends into the adhesion volume, it is what 
showed the heat distribution of the near infrared ray heater 5 like drawin g 8 , and it protects, heat goes to 
the whole surface in a warehouse, and, as for heating, that heat concentrates on a center section can 

(equalize a rear spring supporter. 
[0031] 
[Effect of the Invention] According to this invention, the far-infrared heater of an upper heater and a 
near infrared ray heater are formed to a cooking object on a cooking grid as mentioned above. Form the 
far-infrared heater of the lower part of a gridiron, and the wavelength of a near infrared ray heater is 
emitted to coincidence, and accumulates in a cooking object, and, as for the wavelength of a near 
infrared ray, the wavelength of abou t 1 .2 micrometers_ and a far-infrared heater permeates [3^^*j 
micrometers ] to the interior of a cooking object, 'i he internal temperature of a cooking object canbe 
raised quickly, and the wavelength of far infrared rays can burn the front face of a cooking object 
quickly. 

[0032] Moreover, since a near infrared ray heater can warm the inner case in a warehouse quickly early 
[ of heat / transparency speed ], it can carry out cooking speed early. And since a near infrared ray heater 
is quickly cooled compared with a far infrared heater, it is cooled quickly and the precision of a 
temperature control can also raise the inside of a warehouse. 

[0033] Moreover, although the rush current needs to control a heater only at a near infrared ray heater 
highly with 10 times compared with a far infrared heater and a relay is respectively needed for one 
heater, since one relay constitutes at the near infrared ray heater from one of the far infrared heater of a 
piece, the far infrared heater of an upper heater, and a bottom heater, a near infrared ray heater can be 
constituted cheaply. 

[0034] Moreover, in invention according to claim 2, in individual energization, if far infrared and a near 
infrared ray heater constitute the upper heater from 650W according to the individual, high watt will be 
bet also for a near infrared ray and far infrared rays, and the effectiveness of a near infrared ray will be 
gathered more, and cooking of far-infrared nearby time amount will be early attained at effectiveness, 
for example. 

[0035] Moreover, in invention according to claim 3, since it is the configuration which wavelength 
formed the near infrared ray heater and the far infrared heater up and down, and enabled [ individually 
or ] coincidence energization of these heaters, cooking is efficiently made from the upper and lower 
sides. 

[0036] Moreover, what is made one far-infrared heater quantity watt with the configuration which forms 
the far-infrared heater which has a radiation peak in a region in invention according to claim 4, and 
enabled it to energize these heaters according to an individual is what made it two pieces difficultly and 
realized high watt, and if a far-infrared heater is arranged on both the sides in a warehouse and a near 
infrared ray heater is formed in the center, heating becomes uniform and it can stop the baking 
nonuniformity of a cooking object further. 

[0037] Moreover, in invention according to claim 5, it protects, heat goes to the whole surface in a 
warehouse, and, as for heating, that heat concentrates on a center section can equalize a rear spring 
supporter. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] Drawing of longitudinal section of the side face of the toaster oven in the 1st example of 
this invention 

[Drawin g 2] Drawing showing the wavelength of the near infrared ray heater of a **** toaster oven, and 
a far- infrared heater 

[Drawin g 3] The circuit diagram in a **** toaster oven 

[Drawing 4] The circuit diagram Fig. in the toaster oven of the 2nd example of this invention 
[Drawin g 5] Drawing of longitudinal section of the side face in the toaster oven of the 3rd example of 
this invention 

[Drawin g 6] Drawing of longitudinal section of the side face in the toaster oven of the 4th example of 
this invention 

[Drawin g 7] Drawing of longitudinal section seen from the transverse plane in the toaster oven of the 
5th example of this invention 

[Drawin g 8] Drawing showing the heat distribution in the warehouse in the toaster oven of the 5th 
example of this invention 

[Drawin g 9] The body perspective view in the toaster oven of the example of this invention 
[Drawing 10] Drawing of longitudinal section of the side face of the conventional toaster oven 
[Description of Notations] 

1 Outside Case 

2 Cooking Warehouse 

3 Inner Case 

4 Upper Heater 

4a Near infrared ray heater 
4b Far-infrared heater 

5 Bottom Heater 

5a Far-infrared heater 

6 Cooking Grid 

9 Dark Room 

10 Relay 

13 Control Means 

14 Sensible-Heat Plate 

15 Thermo Sensor 
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